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regard and esteem of all true friends of Science ; he be¬ 
longs to the same metal that has already formed a wedge 
which will force open the secrets of inner Africa. 


OUR BOOK SHELF 

Adulterations of Food, with short Processes for their 

Detection. By Rowland J, Atcherly, Ph.D., F.C.S. 

(London : W. Isbister & Co., 56, Ludgate Hill, 1874.) 
The attempt to notice the adulterations of food in 100 
pages of large type is a somewhat rash one, and it is not 
therefore surprising that the author of the treatise is 
frequently compelled to dismiss his subject in a very 
cursory manner. 

For "two of the classes of readers whom he addresses, 
the dealer and consumer, the work will no doubt be of 
use, and it is also likely to be useful to the chemist, as 
affording him a brief conspectus of the most likely adul¬ 
terants in any particular article. Of what use, however, 
the last 12 pages of letterpress describing the making 
and use of volumetric solution are to the “trained chemist,” 
to whom the author addresses them, we are at a loss to 
conceive. 

The information given in the part upon adulterations is 
generally sound, though the statement on p. 34 that 
prussic acid is found when nitro-benzol has been used as 
a flavouring is absurd ; so far is this from being the case, 
that it would be an indication of the use of a genuine but 
insufficiently purified oil of bitter almonds. The process 
for detecting alum in bread on p. 15 is also very unsatis¬ 
factory, and certainly not adapted for the use of either 
dealer or consumer. The book concludes with 21 neatly 
executed cuts of various starches, chicory, cocoa, tea- 
leaves and adulterating leaves found in tea, &c., as seen 
under the microscope. In conclusion, we would advise 
the author in a future edition to considerably expand the 
part on adulteration and to entirely omit the part in¬ 
tended for the “ trained chemist,” leaving that person to 
obtain his information on volumetric solutions from the 
proper sources. R. j. F. 

An Easy Introduction to Chemistry. Edited by the Rev. 

Arthur Rigg, M.A., late Principal of the College, 

Chester. (Rivingtons: London, Oxford, and Cam¬ 
bridge, 1873.) 

The present work, founded, as the editor states, on 
a “ First Book of Chemistry,” by Dr. Worthington 
Hooker, published in America, is intended for the use of 
children. Mr. Rigg calls attention to the inquiries of 
“ young persons ” as generally suggested by their obser¬ 
vations of things touched and handled, and states that 
his aim has been “To supply information in a form which 
it is hoped may be intelligible and interesting to all par¬ 
ties concerned in thus learning to read the ever open 
book of nature.” 

The intention is a worthy one, and we have no doubt that 
the work will serve its purpose in instructing some of its 
readers, though we doubt if it will prove very intelligible 
for “ persons ” so young as those to whom the style of its 
commencement would seem to prescribe its use. We do not 
say this with any desire to find fault, for it would indeed 
be difficult to place the information in a simpler form 
than has been done, but because of the great difficulty of 
convincing young minds of the alterability of matter. 
Either talking or reading alone is quite incompetent to 
do this. Without experimental illustration they are 
utterly meaningless except to well-advanced intellects, 
and even there cannot do much, as anyone can tell 
who has had the honour of meeting the chemist whose 
knowledge extends not beyond books. In fact, chemistry 
is not to be taught without the laboratory and its experi¬ 
ments, and Mr. Rigg has shown his sense of their im¬ 
portance by the insertion of 46 beautifully-executed 


woodcuts of experiments and a frontispiece of a labora¬ 
tory with its apparatus and fittings. 

Excepting in a school, however, the “ young persons ” of 
the preface are not likely to meet with the actual experi¬ 
ments of which illustrations are supplied, and those that 
are of sufficient age to go to such a school might surely 
have a rather more advanced book placed in their hands. 
The question, however, which a reviewer ought to ask 
himself is, Is the book such a one as would fairly carry out 
the author’s intention? and to this we must,in this case, 
answer “ Yes.” Granting the possibility of teaching che¬ 
mistry to young children, Mr. Rigg’s book would certainly 
serve its purpose well. With regard to his facts, Mr. Rigg 
is, as a rule, sound ; but we must demur to his statement 
on p. 134, that “ If (silica) is to these (grasses and grain) 
and other plants very much what bones are to animals ; ” 
and again, on p. 167, “Every stalk of grain or grass is 
chiefly wood. In both cases fine particles of flint are 
scattered in the wood to make it firm enough to stand 
even in a gale of wind.” The experiments of Sachs and 
others have long since disproved this theory. Such 
blemishes as these are, however, of but little moment 
when the main principles of the science are the object of 
teaching, 'and on these Mr. Rigg is perfectly orthodox. 
We must, in conclusion, compliment the publishers on 
the very elegant get-up of the book. 

Die Rohstpffe des Pflansenreiehes: Versuch ein-er tech- 
nischen Rahstofflehre des Pflansenreiehes. Von Dr. Julius 
Wiesner. (Leipzig : Engeltnann, 1873. London : 
Williams and Norgate.) 

This is one of those elaborate German works which seem 
as if they were intended completely to exhaust the sub¬ 
ject of which they treat. Every substance of economical 
or technical importance which is obtained from the' vege¬ 
table kingdom is treated of in detail from the point of 
view of its practical utility rather than its physiological 
history ; its chemical, mechanical, and microscopical pro¬ 
perties, the mode of its preparation or manufacture, and 
its utility in the arts or commerce, are described. Tire 
book is, in fact, a repertorium of technical botany. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by Ids correspondents. Ho notice is taken of anonymous 
communications. ] 

On a Proposed Statistical Scale 

At a lecture last Friday evening, at the Royal Institution, I 
spoke on a subject which happens to lie at the meeting-point of 
many special sciences, and therefore, as I am desirous of having 
it well discussed, and from many points of view, it seems to me 
best to state it afresh in your columns for that purpose. It refers to 
the definition of the estimated degree of development of any quality 
whatever, without reference to external standards of measurement. 
The scale I propose depends on two processes; the one is securely 
based on the law of statistical constancy, the other is doubtfully 
based on the law of frequency of error. (1) At present we are accus¬ 
tomed to deal with averages and the like, which can only be obtained 
by measuring every individual by a detached standard scale, and 
going through an arithmetical process afterwards. Now I want 
to deal with cases for which no external standard exists, and I 
propose to proceed in quite another, way, on the principle that 
intercomparison suffices to define. We have only to range our 
group in a long series, beginning with the biggest and ending 
with the smallest; and then we know by the law of statistical 
constancy that the individual who occupies the half-way point, or 
any other fractional position of the entire length, will be of the 
same size as the individual who occupies a similar position in 
any other statistical group of similar objects. We state his 
size with statistical precision by saying that his place is so and so 
in a series. We appeal to a standard which lies dormant in every 
group, and which a statistician can evoke, for temporary pur¬ 
poses of comparison, whenever he will. (2) What places in the 


© 1874 Nature Publishing Group 












Mar. 5, 1874j 


NATURE 


343 


series shall we select for our graduations ? Equal fractions of its 
length will never do—I mean such as one-tenth, two-tenths, &c. 
—because of the great inequality of the variation in different 
parts of the series, being insensible between those whose position 
is near its middle and great between those at either end. I pro¬ 
pose to use a scale founded on the law of Frequency of Error, 
which gives a scale of equal parts wherever that law applies, 
and I use the “ probable error” for the unit of the scale. Thus, 
in a row of n hundred individuals the graduations of + 2°, + i°, 
o°, — i°, — 2 0 , respectively would be at the following places, in 
percentages of the length of the series :—2, 9, 25, 50, 75, 91, 
98. We know that the law of Frequency of Error applies very 
closely to the linear measurements of the human form. Now 
suppose that I want to get the average height and “ probable 
error” of a crowd of savages. Measuring them individually is out 
of the question ; but it is not difficult to range them—roughly for 
the most part, but more carefully near the middle and one of the 
quarter points of the series. Then I pick out two men, and two 
only—the one as near the middle as may be, and the other near 
the quarter point, and I measure them at leisure. The height of 
the first iran is the average of the whole series, and the difference 
between him and the other man gives the probable error. The 
question I put is, whether any more convenient subdivision of a 
series can be suggested for tmiversal use than that above men¬ 
tioned. Its merits are, that it applies very fitly to linear mea¬ 
surements of all natural groups ; also to errors of observation, 
which are akin to many of the moral qualities, for the 
measurement of which the scale is especially needed. It 
would not apply to weight, but is less out of relation to it 
than most persons might think, because weights do not vary as 
the cubes of the heights. Tall men. are often thin, and short 
ones are fat, and the curious fact seems thoroughly verified that 
the general relation between height and weight is strictly as the 
squares. (See Gould’s “ Sanitary Memoirs of the War of the 
Rebellion,” Cambridge, U. S., 1869, p. 408—410.) If we arrange 
a series and graduate it according to equal differences of the squares 
of the heights of the men, we are not so far astray as if we had 
dealt with the cubes. But I cannot imagine any quality, unless 
possibly music and memory, to vary so rapidly towards the large 
end of the series as the latter division "would show. To sum up: 
subdivision in equal parts is of no use practically, and is there¬ 
fore out of the question; the law of error will do very accu¬ 
rately for many large groups of cases ; the law of error modi¬ 
fied by being brought into relation to bulk will rarely, if ever, 
be right for other qualities. It therefore seems to me reasonable 
to adopt the law of error series, as the best compromise, and to 
accept it as “the common statistical scale.” If, for example, 

I estimate a soldier’s energy at + 2° (S.S.), I state what every¬ 
body who cared to inquire into the subject would construe in 
exactly the same sense as I used the phrase, and he would also 
be inclined to believe, until better informed, that the difference 
between such a man’s energy and that of a man of + o° (S.S,) 
was twice as great as between him and a man of + i° (S.S.). 

Lastly, how can we best find individuals who represent the 
o°, ± i u , &c., of any and every quality, that they maybe studied 
and their abilities illustrated and described, so as to serve as per¬ 
manent standards of reference ? These would gradually give us 
means of finding the equivalent of the S.S. graduation in the 
natural scale'—as we might learn to say, + 4 0 (S.S.) of energy 
= + 3 °'5 in the natural scale. Those who have to deal with 
bodies of men, whether as examiners, instructors, masters, over¬ 
seers, or officers, could best tell. How about the ordinary sub¬ 
jects of competitive examination ? Is there any optical observation 
made under (sensibly) identical circumstances and with (sensibly) 
identical instruments, ot which the probable error of each ob¬ 
server is known ? If one could only get two or three hundred 
nautical observers together, and make them take sextant 
angles of the same objects, and learn the probable errors 
of each, we should have data to give us once for all the 
values of the S.S. as regards ability to observe, in terms of 
absolute values. Can no drawing-master give accurate de¬ 
scriptions of the delicacy of touch of his pupils, correspond¬ 
ing to the graduations of the S.S. scale ? How about mechanical 
manipulation among operatives ? How about music and memory? 
Each separate quality requires and deserves a monograph, which, 
once thoroughly well done, would become a most valuable stan¬ 
dard of comparison and check upon the S.S. scale, which it must 
be remembered is securely based on no ground except that of 
statistical constancy, but which, when it proves to be a scale of 
equal parts, is doubly acceptable. 


I will not go on writing now, being rather desirous of raising 
discussion and learning more, than of saying all my say. 

42, Rutland Gate, S.W. Francis Galton 

Simultaneous Meteorological Observations 

With reference to the scheme of international simultaneous 
observations proposed by the War Department of the United 
States and adopted by the Meteorological Congress at Vienna in 
September last, a provisional arrangement was entered into at 
Vienna, between General Myer and myself, at his desire, by 
which the Scottish Meteorological Society was to assist the 
American Government in carrying out the proposed scheme by 
an exchange of meteorological observations between the two 
bodies. At a meeting of the Council of this Society on. 
February 9, a letter was read from General Myer, dated January 
27, 1874, formally requesting the co-operation of this Society in 
carrying out the international scheme, which letter being iden¬ 
tical with the one on the same subject published in Nature 
(vol. ix. p. 300), it is unnecessary to subjoin. 

A considerable number of observers have been already ob¬ 
tained in connection with the scheme, and copies of the Ameri¬ 
can Monthly Weather Review and Daily Meteorological Record 
have, along with the special schedules for the observations, been 
sent to them, as an acknowledgment on the part of the Ameri¬ 
can Government for their assistance in the work. The Council 
are ready to receive the assistance of others of their own ob¬ 
servers, and of any other observers who may be willing to co¬ 
operate in this cosmopolitan scheme, from which cosmopolitan 
benefits may be confidently looked for. 

Alexander Buchan 

Scottish Meteorological Society, Edinburgh, March 2 


The Limits of the Gulf-stream 

Much discussion has recently taken plaoe respecting the limits 
of the Gulf-stream, and the Admiralty Chart of the North At¬ 
lantic, published last year, is supposed to embody all that is 
known of its boundaries. My observations, however, which have 
extended over a series of years, differ so widely from it that I am 
induced to send you an abstract chart of them. 

In December 1872 I found the stream wedged in to a distance 
of fifteen miles off Cape Hatteras, and following the coast-line at 
that distance to Roanoke Sound. On arriving in Norfolk I 
found that the reports of several ships corroborated my observa¬ 
tions. 

The remarkable bend east of George’s Shoals is confirmed by 
H.M.S. Gannety and also by the Nantucket fishermen and pilots. 

Maury, in his u Physical Geography of the Sea,” makes the 
stream, in summer, wash the southern shores of Newfoundland, 
but in no month of the year have I found it so far north as the 
red line in the accompanying chart. I am of opinion that if it 
once passed over the bank every codfish would be destroyed. 
The highest tempemature recorded by me in September on this 
line is 56°. 

At the points of sudden change I have seen the ripples at the 
distance of a mile previous to entering them. Those which are 
recorded may be relied on to a mile, as I have discarded those 
made from dead reckoning. In every case the deep blue colour 
of the sea, the presence of sun-fish, Portuguese men-of-war, and 
numerous debris , confirmed the observations made with the ther¬ 
mometer, and I may add, what is of more importance to seamen, 
the strong easterly set. 

The southern boundary of the s'ream is taken from the observa¬ 
tions of five years. As summer advances it becomes more difficult, 
when east of Bermuda, to detect the line of demarcation, for the 
rays of the sun heat the water almost to Gulf-stream temperature 
right down to the limit of the trade-wind. From the data which 
I have been able to collect, as well as from personal observation, the 
limits of icebergs in the Admiralty Chart appear to be equally 
erroneous. To me it appears impossible that bergs could drift 
square across the heated waters of the Gulf-stream tolat. 39 0 N. 
almost in the teeth of the prevailing summer winds, and a strong 
north-easterly set of two miles per hour. The Admiralty Chart 
gives the current a higher velocity. 

The most southern iceberg ever seen by a Cunard steamer 
(and there cannot be a higher authority) was in lat. 43 0 io' N., 
long. 49 0 40’ W., and the most eastern, which has come under my 
observation, by the Grace, Gibson , on June 3 1, 1868, which ship 
passed four between lat. 43 0 15’ N. arid 43 0 20' N. and long. 41 0 2o' 
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